Oocyte Preparation and Injection
Xenopus laevis frogs were terminally anesthetized by immersion in 2 mg/mL tricaine methanesulphonate (Sigma-Aldrich, Mississauga, ON, Canada); unless otherwise stated, all chemicals were purchased from Sigma-Aldrich. Stage V-VI oocytes were isolated and enzymatically defolliculated using a solution of (in mmol/L), 82.5 NaCl, 2.5 KCl, 1 MgCl 2 , and 5 HEPES with 2 mg/mL type 1a collagenase (Sigma) for approximately 1 hour in combination with orbital shaking. Between defolliculation and injection, oocytes were incubated for 1-18 hours in a modified oocyte Ringer's solution, which contained 500 mL Leibovitz's L-15 Medium (Gibco) and (in mmol/L), 15 HEPES, 0.52 gentamicin (Gibco), 1 L-glutamine, titrated to pH 7.6 using NaOH. Injection of 50 nL of cRNA was performed using a Drummond microdispensor (Fisher Scientific, Ottawa, ON, Canada), followed by incubation at 19°C. VCF recordings were performed 3 to 7 days after injection. free solution were performed in ND96 solution substituting 3 mmol/L NaCl for KCl. To reduce endogenous currents from oocytes, the CaCl 2 concentration was reduced from 2 mmol/L to 0.18 mmol/L in the K + free solution (17) (solution named "modified ND99" throughout the text). Microelectrodes were filled with 3 mol/L KCl and had resistances of 1 to 5 MΩ. Voltage control and data acquisition was achieved with a Warner Instruments OC-725C amplifier (Hamden, CT), and Axon Digidata 1322 A/D converter (Axon Instruments, Foster City, CA), connected to a personal computer running pClamp9 software (Molecular Devices Corp.). Fluorimetry was performed simultaneously with two-electrode voltage clamp. Labelling of the oocytes with tetramethylrhodamine-5-maleimide (TMRM; Invitrogen, Carlsbad, CA) dye was performed at 10°C in a depolarizing solution containing (in mmol/L), 100 KCl, 1.5 MgCl 2 , 0.5 CaCl 2 , and 10 HEPES, titrated to pH 7.4 using KOH, with 5 µmol/L TMRM. After 30 minutes of labelling, oocytes were stored in ND96 solution in the dark until voltage clamped. Fluorimetry was performed using a Nikon TE300 inverted microscope with Epi-Fluorescence attachment and a 9124b Electron Tubes photomultiplier tube (PMT) module (Cairn Research, Kent, UK) as we have described previously (33). To minimize fluorophore bleaching, a Uniblitz computer-controlled shutter (Vincent Associates, Ottawa, ON, Canada) was used, and opened shortly prior to application of voltage clamp pulses. Fluorescence signal sampling frequency was 6.67 kHz; signal traces were filtered offline at 300-1000 Hz. To correct for photobleaching of fluorophore that occurred during shutter opening during activation protocol and single sweep experiments, control fluorescence data were recorded in the absence of any change in voltage, and subtracted from the voltage-dependent signal.
TSA201 Cells Preparation and

Patch clamp
The standard/physiological bath solution contained (in mmol/L): NaCl, 135; KCl, 5; MgCl 2 , 1; sodium acetate, 2.8; HEPES, 10; CaCl 2 , 1; adjusted to pH 7.4 using NaOH. The standard/physiological pipette filling solution contained (in mmol/L): KCl, 130; EGTA, 5; MgCl 2 , 1; HEPES, 10; Na 2 ATP, 4; GTP, 0.1; adjusted to pH 7.2 with KOH. For the equimolar Na + experiments, the intracellular solution contained (in mmol/L): NaCl, 135; KCl, 0.1; MgCl 2 , 1; dextrose, 10; HEPES, 10; adjusted to pH 7.4 with NaOH. The composition of the extracellular solution was the same, except that 1 mmol/L CaCl 2 was added. To measure the inhibitory effect of K + , extracellular or intracellular KCl was replaced by NaCl in a reciprocal manner. Unless otherwise stated, all chemicals were purchased from Sigma Aldrich Chemical Co. (Mississauga, ON, Canada). Whole cell current recording and data analysis were done using an Axopatch 200B amplifier and pClamp 9 software (Axon Instruments, Foster City, CA). Patch electrodes were prepared with resistances ranging from 3-5 M.
Data Analysis
The inhibition-response curve was fit with a sigmoid relationship using nonlinear regression analysis with the program prism (GraphPad, San Diego). Conductance-voltage (G-V) relationships were derived by plotting peak tail currents as a function of the preceding depolarizing pulse. Fluorescence-voltage (F-V) curves were derived as stated in the figure legends. G-V and F-V curves were fit with a single Boltzmann function:
Where y is the Δ fluorescence or the conductance normalized with respect to the maximal Δ fluorescence or conductance, V 1/2 is the half-activation potential, V is the test voltage, and k is the slope factor. Unless otherwise indicated, data reported throughout the text and figures are presented as mean ± SEM. 
